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Background:  Major advantage of 3-dimensional speckle tracking echocardiography (3-DSTE) is the improvement of accuracy in the evaluation 
of cardiac chamber volume without any geometrical assumption. However, there have been few studies regarding to left atrial (LA) structure and 
function using 3-DSTE. The aim of the study was to evaluate the feature of LA structure and function of hypertensive patients (HT) by 3-DSTE and 
compare those with 2-DSTE and normal subjects.
Methods:  A real time 3-DSTE (Artida) can provide time-LA volume curve with volume rate 30-40 vps. We measured LA phasic volume (max., min. 
and pre-atrial contraction volume) and function (total, passive and active emptying function (EF)) by 3-DSTE and 2-DSTE using Simpson’s method in 
apical 4-chanber view. These parameters were compared between HT (n=30) and normal subjects (n=20). Left ventricular (LV) ejection fraction, E/e’ 
and LV mass were also measured.
Results:  There was a good correlation in LA volume between 3-DSTE and 2-DSTE (3-DSTE=0.8x2-DSTE+6ml, r=0.88, p<0.001). Although LA volume 
by 2-DSTE was similar to 3-DSTE (min.; 26±14 vs. 27±10 and max.; 58±20 vs. 50±13ml), 2-DSTE underestimated LA volume compared with 3-DSTE 
in smaller volume (<27ml), but overestimated in larger volume, resulted in significant overestimation of LA phasic function compared with 3-DSTE 
(LA total EF; 57±13 vs. 45±10, passive EF; 32±13 vs. 22±9 and active EF; 36±10 vs. 30±11%). In HT, LA passive EF by 3-DSTE was decreased 
associated with increased LV mass and E/e’ (15±6 vs. 27±8%, 107±22 vs. 86±18 g/m2, 10±2 vs. 7±1, respectively) and LA active EF by 3-DSTE was 
increased associated with increased pre-atrial contraction volume compared with normal (35±9 vs. 26±8% and 30±8 vs. 20±5 ml/m2). 
Conclusion:  2-DSTE over - or under - estimated LA volume according to LA size compared with 3-DSTE, resulted in overestimating LA function. 
3-DSTE showed that LA conduit function in HT was decreased associated with increased LV mass and impaired diastolic function and that booster 
pump function was increased associated with increased pre-atrial contraction volume, suggesting Frank-Starling law in LA in HT. 3-DSTE is a 
promising method to evaluate LA function and structure.
